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2.5 miles I-64 –
avg 10 lanes wide, 
– 26.5 lane miles 

Mainline 
– 3.8 lane miles 

Ramps, Loops, 
Flyovers

– 4.8 lane miles 
Mercury and 
Magruder Blvds.

– 35.1 total lane miles

170,000 ADT on I-64
66,000   ADT on 

Mercury Blvd

Project BasicsProject Basics



II--64 Coliseum Central Challenges64 Coliseum Central Challenges

ISSUEISSUE

1.1. Design FlawsDesign Flaws

2.2. Contract Contract 
Specification Specification 
OmissionsOmissions

3.3. Contractor Means Contractor Means 
and Methodand Method

4.4. No field decisionNo field decision--
making authority for making authority for 
VDOTVDOT



No MOT IssuesNo MOT Issues

3.5 to 4 feet3.5 to 4 feet

2 feet2 feet

Yes MOT IssuesYes MOT Issues



Design ChangeDesign Change

One Lane @ 10’-0”

One Lane @ 10’-3”



Basic Section for IBasic Section for I--6464

ConcreteConcrete
OGDLOGDL
CTACTA
SubgradeSubgrade

11 inches (275mm)11 inches (275mm)
3 inches (75mm)3 inches (75mm)
6 inches (150 mm)6 inches (150 mm)



Spec Book TolerancesSpec Book Tolerances

ConcreteConcrete
OGDLOGDL

CTACTA
SubgradeSubgrade

Up to  1 inch short = $ penaltyUp to  1 inch short = $ penalty
--0.6 in. < t filled w/ next layer; no $ 0.6 in. < t filled w/ next layer; no $ 
--1 in < t < +1 in1 in < t < +1 in
+/+/-- 0.4 inches (10mm)0.4 inches (10mm)



As ConstructedAs Constructed

ConcreteConcrete
OGDLOGDL

CTACTA
SubgradeSubgrade

Up to  1 inch short = $ penaltyUp to  1 inch short = $ penalty
--0.6 in. < t filled w/ next; layer no $ 0.6 in. < t filled w/ next; layer no $ 
--1 in < t < +1 in1 in < t < +1 in
+/+/-- 0.4 inches (10mm)0.4 inches (10mm)

= 2= 2--3 in. short3 in. short

4.5 in. chair4.5 in. chair

met but met but elevelev of rebar = ?of rebar = ?

Plan DimensionedPlan Dimensioned
5 ¼ +5 ¼ +-- ½ ½ 

Finish GradeFinish Grade



Everything Is Within ToleranceEverything Is Within Tolerance
Is Everything Okay?Is Everything Okay?

From Inspector’s View?From Inspector’s View?

From Designer’s View?From Designer’s View?

From Contractor’s View?From Contractor’s View?



Undesired Results for EveryoneUndesired Results for Everyone

Once this happens, “how wide Once this happens, “how wide 
spread and how severe?” is the spread and how severe?” is the 
question.question.



Cores (initial depth checks)Cores (initial depth checks)
Crack BehaviorCrack Behavior

–– PrePre--TrafficTraffic
•• Transverse Cracks 3 Feet to 8 Feet ApartTransverse Cracks 3 Feet to 8 Feet Apart
•• Very TightVery Tight

–– After Traffic LoadingAfter Traffic Loading
•• Additional Transverse Cracks Additional Transverse Cracks 
•• Still 3 Feet to 8 Feet ApartStill 3 Feet to 8 Feet Apart
•• Still Very TightStill Very Tight

How do you know before this?How do you know before this?



•• Immediate Safety ConcernImmediate Safety Concern
–– Under Traffic Under Traffic 
–– Limited View from Two Lanes AwayLimited View from Two Lanes Away

•• VDOT Video LoggerVDOT Video Logger
•• Technician Review of “footage”Technician Review of “footage”
•• Quick Review of Pavement w/o Quick Review of Pavement w/o 

Interruption of TrafficInterruption of Traffic

Utilization of Available TechnologyUtilization of Available Technology



Falling Weight Falling Weight DeflectometerDeflectometer (FWD)(FWD)

Non Destructive TestingNon Destructive Testing



Falling Weight Falling Weight DeflectometerDeflectometer (FWD)(FWD)

Non Destructive TestingNon Destructive Testing

Loading Wheel Contact Area

Sensor

12 in.

12 in. 12 in. 12 in. 12 in. 12 in.12 in.



•• FWD FWD –– NonNon--destructive Testingdestructive Testing
•• Testing Spacing Every 50 feetTesting Spacing Every 50 feet

–– Approximately 2 minutes per locationApproximately 2 minutes per location
–– +/+/-- 2 lane miles per night2 lane miles per night

•• Coordinated with InspectorCoordinated with Inspector
–– Starting Location to Match a StationStarting Location to Match a Station
–– Tracking/Mapping of Areas Tested Tracking/Mapping of Areas Tested 

•• FWD FWD –– Deflection Bowl CalculationsDeflection Bowl Calculations

Program of TestingProgram of Testing



•• Test Results Identify Potential Test Results Identify Potential 
Weaknesses Weaknesses 

–– Measures Deflections and Can Measures Deflections and Can 
Calculate Deflections per LayerCalculate Deflections per Layer

–– Results Provide Limited Areas to Results Provide Limited Areas to 
ReviewReview

•• Review Crack Pattern and Review Crack Pattern and 
CoreCore

Analysis of FWDAnalysis of FWD



Some GoodSome Good

Some NotSome Not
So GoodSo Good

SAMPLE CORESSAMPLE CORES



Repair ConsiderationsRepair Considerations

Designers, Material EngineersDesigners, Material Engineers
Evaluation Evaluation 

–– What Do Adjacent Crack Patterns Tell What Do Adjacent Crack Patterns Tell 
Us?Us?

–– Would The Cure Be Worse?Would The Cure Be Worse?



•• Walked Approx. 6 lanes 2.5 miWalked Approx. 6 lanes 2.5 mi
•• FWD tested approx. 25 lane miFWD tested approx. 25 lane mi
•• Identified 150 locations of Identified 150 locations of 

InterestInterest
•• Cored Initial 100% (30 locations)Cored Initial 100% (30 locations)
•• Cored Approx. 40% (40+Cored Approx. 40% (40+-- LocsLocs.).)
•• Contractor Replacing Approx. 20Contractor Replacing Approx. 20

some areas did not meet spec, but were some areas did not meet spec, but were 
not replaced because patched section not replaced because patched section 
would be weakerwould be weaker

II--64 PROGRAM64 PROGRAM



II--64 Coliseum Central Challenges64 Coliseum Central Challenges

ISSUEISSUE SOLUTIONSOLUTION

1.1. Design FlawsDesign Flaws

2.2. Contract Specification Contract Specification 
OmissionsOmissions

3.3. Contractor Means and Contractor Means and 
MethodMethod

4.4. No field decisionNo field decision--making making 
authority for VDOTauthority for VDOT

1.1. Hired District Preliminary Engineer for Hired District Preliminary Engineer for 
cradlecradle--toto--grave engineering; hired a grave engineering; hired a 
QA/QC group; holding designers QA/QC group; holding designers 
accountableaccountable

2.2. Worked with contractor to define Worked with contractor to define 
acceptable “industry standard” for acceptable “industry standard” for 
concrete toleranceconcrete tolerance

3.3. Worked with contractor’s available Worked with contractor’s available 
equipment and construction methodsequipment and construction methods

4.4. Returned project management to project Returned project management to project 
level (decentralized from Richmond); level (decentralized from Richmond); 
designated authority to ondesignated authority to on--site site 
Professional EngineerProfessional Engineer



•• Performance Spec/Long Term BondPerformance Spec/Long Term Bond
•• Test Strips (200Test Strips (200--400 feet)400 feet)
•• Change in Drainage Layer OGDL to Change in Drainage Layer OGDL to 

BM25 or Other BM25 or Other Mat’lMat’l
•• Change in Rebar ChairsChange in Rebar Chairs
•• Concrete MixConcrete Mix
•• Survey Line Required For Drainage Survey Line Required For Drainage 

LayerLayer

Future ConsiderationsFuture Considerations




